Environmental enrichment protects against cognitive impairment following chemotherapy in an animal model.
Clinical studies indicate that up to 70% of cancer patients who receive chemotherapy experience cognitive impairment. The present study investigated environmental enrichment as a protective factor against the adverse effects of anticancer drugs on cognitive and biological processes in an animal model. Adult rats were housed in group cages with environmental stimulation or in standard cages for 3 months, before receiving 3 weekly injections of methotrexate + 5-fluorouracil, or equal volumes of saline. Rats were then administered tests of learning and memory that are sensitive to hippocampal or frontal lobe dysfunction. The relationship between cognitive performance and hippocampal neurogenesis was examined through sensitive time-dependent measures of neuronal maturation. Chemotherapy-treated rats in the standard environment were impaired on tests of spatial memory, nonmatching-to-sample (NMTS) rule learning, and delayed-NMTS. Chemotherapy-treated rats in the enriched environment performed at or near normal levels. The performance of the chemotherapy groups on the hippocampus-sensitive, spatial memory and delayed-NMTS tests correlated with neurogenesis levels. The results show that environmental enrichment can reduce the risk of chemotherapy-induced cognitive impairment, in part by promoting neuronal differentiation and growth during cell maturation. As well, they point to the importance of lifestyle factors in treating or preventing adverse effects of anticancer drugs on cognitive function. (PsycINFO Database Record